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FIELD OF THE INVENTION AND RELATED ART 

The present invention relates to an ink con- 
tainer to be installed in a color recording apparatus, 
a method for installing the ink container into the 
apparatus or removing it, and an apparatus in 
which the ink container can be installed. In particu- 
lar, it relates to an exchangeable ink container that 
takes up less space, has a larger ink capacity, and 
can be reliably installed into a recording head; a 
method for installing the ink container into the 
apparatus or removing it; and an apparatus in 
which the ink container can be installed. 

In the field of ink jet recording, in recent years, 
an ink jet unit in the form of a cartridge, in which a 
recording head and an ink container are integrated 
into a single unit, has come to be widely used in 
order to reduce the apparatus size, to accomplish a 
maintenance free operation, and also, because of 
some other reasons. This type of ink jet unit can be 
easily installed on, or removed from, a scanning 
carriage provided in the apparatus, and can be 
simply exchanged with a fresh one by a user when 
the ink within the ink container is depleted. 

Also, in the ink jet recording field, demands for 
color recording has been mounting highly. As for a 
structure that employs the ink jet unit described in 
the foregoing to satisfy such demands for color 
recording, there are employed as a structure for 
color printing, for example: a structure in which a 
plurality of ink jet units, each containing a different 
color ink, are aligned on the carriage in parallel 
with the scanning direction; a structure in which an 
integral color ink jet unit comprising color ink con- 
tainers, each containing one of the yellow, ma- 
genta, or cyan color inks that are used for color 
printing and being aligned in parallel with the re- 
cording heads that eject these inks, respectively, 
and an ink jet unit dedicated to eject black ink, 
which are disposed on the carriage to effect color 
printing, as disclosed in U. S. Patent No. 4,771,295; 
or the like structure. 

The ink jet unit is discarded with the recording 
head when the ink within the ink container is de- 
pleted. However, the durability of the recording 
head is extremely long relative to the amount of the 
ink containable in the ink container. Therefore, dis- 
carding such an ink jet unit is not preferable from 
the view point of natural resource preservation, 
environmental protection, or the like. 

Therefore, a different structure has been pro- 
posed, such as the one disclosed in U.S. Patent 
No. 4,419,678, in which the recording head and ink 
container of the ink jet unit are rendered separable 
from each other so that it is possible to discard 
only the ink depleted container and replace it with 
a fresh one. 



During the installation or removal of the ink 
container of the ink jet unit in which the recording 
head and ink container are separable, the ink deliv- 
ery portion of the ink container is horizontally slid 
5 toward the ink receiving portion of the recording 
head, and since it is installed through a sliding 
motion, a large space is required to slide the ink 
container. 

In the color recording apparatus in particular, in 

w a full-color recording apparatus, four ink containers 
that correspond to four colors, respectively, are 
aligned in parallel with the scanning direction; 
therefore, the space that the ink containers occupy 
in the apparatus is rather large. More specifically, 

75 the connection space in which the ink containers 
are connected to the recording heads, that is, the 
projected area of the ink container relative to the 
bottom surface of the recording apparatus, is ex- 
tremely large. As described above, when an at- 

20 tempt is made to apply the structure, in which the 
recording head and ink container are rendered 
easily separable, to the apparatus for recording 
color images, it invites an increase in the apparatus 
size due to the ink container structure. 

25 As for the ink jet unit in which the recording 
head and ink container are integrated, a structure 
such as the one disclosed in U.S. Patent Nos. 
5,245,361 and 4,872,026 has been proposed, in 
which the ink jet unit is mounted through a rotary 

30 motion about a point near the recording head. In 
the case of such an ink jet unit, the recording head 
and ink container are pre-integrated; therefore, all 
that is needed is to provide a structure for fixing 
reliably the ink jet unit position on the carriage 

35 regardless of the connection between the two com- 
ponents. 

However, when this installation method is ap- 
plied to the ink jet recording unit in which the 
recording head and ink container are rendered in- 

40 dependency separable, more specifically, when an 
attempt is made to connect the ink container to the 
recording head having been disposed on the car- 
riage, it is extremely difficult to connect the two, 
which is apparent in consideration of the connec- 

45 tion between the ink tapping pipe of the recording 
head and the ink delivery portion of the ink con- 
tainer. 

SUMMARY OF THE INVENTION 

50 

The inventors of the present invention earnestly 
pursued the solutions for the aforementioned prob- 
lems. As a result, it was discovered that when the 
internal structure of the color ink (cyan, magenta, 
55 and yellow) storing container was devised so that 
the ink container could be vertically inserted to the 
recording head from above, through the rotary mo- 
tion about an axial point on the lateral surface of 
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the ink container, the projection area of the color 
ink container relative to the apparatus bottom sur- 
face could be reduced, and also, the space neces- 
sary for connecting the color ink container to the 
recording head could be reduced to a size small 
enough not to interfere with the other structural 
components. 

Therefore, a primary object of the present in- 
vention is to provide an ink container structure 
capable of offering the largest ink capacity within a 
space allowed for the ink container, a method for 
installing such an ink container into the apparatus 
or removing it, and an apparatus into which such 
an ink container can be installed. 

The present invention was made based on the 
aforementioned observations, and its primary ob- 
ject is to provide an ink container comprising a 
plurality of ink storing portions, each of which stor- 
ing one of a plurality, of types of ink to be supplied 
to the color recording head, wherein at least three 
color inks are partitioned from each other by the 
partitions that divide the internal space of the ink 
container. 

Also, the present invention is characterized in 
that the supply ports, through which one of three 
types of ink is supplied to the corresponding re- 
cording head, are disposed near a point at which 
each ink storing portion is in contact with the other 
two. 

Further, the present invention is characterized 
in that the ink container comprises a piece of ink 
absorbing material and an ink delivering member 
that delivers the ink out of the ink absorbing ma- 
terial, wherein the ink delivering member is com- 
posed of a fiber bundle and regulates the ink so 
that it flows only in one direction. 

Further, the ink container in accordance with 
the present invention is characterized in that it is 
inserted into an ink container accommodating por- 
tion through a rotary motion about a point on the 
ink container, and the ink delivery port of the ink 
container has a conical surface, the diameter of 
which tapers inward. 

Since those a plurality of ink containers are not 
aligned in parallel with the scanning direction, the 
projection area of the ink container can be reduced. 

Since the ink delivery port is disposed adjacent 
to a point at which each ink delivery port is directly 
in contact with the rest, the connecting space in 
which the ink containers are connected to the re- 
cording heads can be reduced. 

The ink delivery port is given the conical sur- 
face; therefore, the ink container can be easily and 
reliably installed through a rotary motion. 

With the use of a simple and inexpensive 
method, that is, just by placing an elastic sealing 
member between the ink delivery port of the ink 
container and the ink receiving portion of the re- 



cording head, a load inevitably imparted when the 
ink container is installed or removed can be re- 
duced, whereby the ink is prevented from cir- 
cumventing the junction, and also, the airtightness 
5 of the joint portion is improved to be further se- 
cured. 

With the provision of ribs on the surface on 
which the ink delivery port is provided, the ink 
absorbing material can afford a portion that does 

w not come in contact with the surface on which the 
ink delivery port is provided; therefore, the ink is 
prevented from concentrating in a particular area of 
the ink absorbing material. 

Further, since the ink concentration is prevent- 

15 ed, the ink supplying efficiency is improved. 

Further, the ink is prevented from leaking out 
of the ink delivery port even when the ambient 
conditions change. 

The object of the present invention is to pro- 

20 vide an ink container comprising a plurality of ink 
storing portions that stores one of a plurality of inks 
to be supplied to a color recording head, wherein 
the internal space of the ink container is divided 
with substantially T-shaped partition walls so that at 

25 least three types of ink can be stored. 

Another object of the present invention is to 
provide a method for installing an ink container into 
an ink jet unit that is installed into an ink jet 
recording apparatus, the ink jet unit comprising an 

30 exchangeable ink container for storing the ink and 
a casing for holding exchangeably the exchange- 
able ink container; in which the ink container is 
rotatively installed, in the direction perpendicular to 
the scanning direction of a carriage, which is pro- 

35 vided within the main assembly so as to accom- 
modate the ink jet unit and moves on a predeter- 
mined track; using, as a guide portion, the top 
edge of the front plate of the casing; and placing 
the ink container corner opposite to the guide por- 

40 tion, in contact with the internal casing wall surface 
opposite to the guide portion. 

Another object of the present invention is to 
provide a method for removing an ink container 
from an ink jet unit having been installed in an ink 

45 jet recording apparatus, the ink jet unit comprising 
an exchangeable ink container for storing the ink 
and a casing for holding exchangeably the ex- 
changeable ink container; in which the ink container 
is rotatively removed, in the direction perpendicular 

50 to the scanning direction of a carriage, which is 
provided within the main assembly so as to accom- 
modate the ink jet unit and moves on a predeter- 
mined track; using, as a guide portion, the top 
edge of the front plate of the casing; and placing 

55 the ink container corner opposite to the guide por- 
tion, in contact with the internal casing wall surface 
opposite to the guide portion. 
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Another object of the present invention is to 
provide an ink jet unit to be installed in an ink jet 
recording apparatus, comprising: an ink container 
for storing ink; and a casing for retaining the ink 
container; wherein, the casing and ink container are 
rendered independent from each other so that the 
ink container can be exchangeably installed into 
the casing; wherein the casing comprises: an ink 
jet recording portion comprising ejection orifices for 
ejecting the ink delivered from the ink container, 
energy generating means for generating the energy 
to be used for ejecting the ink from the ejection 
orifices, and electrical contact for applying a signal 
correspondent to the energy; a guide portion lo- 
cated at the higher point of the casing, as seen 
from the ink container accommodating side of the 
casing, so as to cause the ink container to be 
installed into an ink container accommodating por- 
tion through a rotary motion; and a shoe portion 
that is disposed on the downstream side of the ink 
container inserting direction and generates an in- 
sertion resistive feel when the ink container is in- 
serted into the ink container accommodating por- 
tion, and; wherein the shoe portion comprises 
pressing means for pressing the ink container onto 
the casing, and a dislocation preventive member 
located at a location different from where the 
pressing means is. 

Another object of the present invention is to 
provide an ink jet recording apparatus comprising: 
an ink jet head that receives ink and ejects the ink; 
an exchangeable ink container that is exchangeably 
installed into, or removed from, the ink jet head, 
stores the ink, and supplies the stored ink to the 
ink jet head as needed; and a sealing member that 
seals the ink delivery junction formed between the 
ink container and ink jet head; wherein a rib is 
provided on either the sealing member or ink jet 
head, in such a manner as to be disposed between 
the two, and another rib is provided on either the 
the ink container or sealing member, in such a 
manner as to be disposed between the two. 

These and other objects, features and advan- 
tages of the present invention will become more 
apparent upon a consideration of the following de- 
scription of the preferred embodiments of the 
present invention taken in conjunction with the ac- 
companying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic structural view of an 
ink jet unit on which an ink container in accordance 
with the present invention is mounted, wherein (a) 
is a side view; (b) a partially cutaway side view; (c) 
a front view; (d) a bottom view; and (e) is a top 
view. 



Figure 2 is a schematic structural view of an 
ink container in accordance with the present inven- 
tion, in which black ink is stored, wherein (a) is a 
partially cutaway side view; (b) a partially cutaway 
5 front view; (c) a bottom view; and (d) is a side view, 
in which the top portion has been cut away. 

Figure 3 is a schematic structural view of an 
ink container in accordance with the present inven- 
tion, in which color ink (yellow, cyan, or magenta) 
w is stored, wherein (a) is a partially cutaway side 
view; (b) a partially cutaway front view; (c) a bottom 
view; and (d) is a side view, in which the top 
portion is partially cut away. 

Figure 4 is a schematic section that depicts an 
75 embodiment of a color ink container in accordance 
with the present invention, being in a stage I of a 
container mounting process for installing the con- 
tainer into the ink jet unit. 

Figure 5 is a schematic section that depicts the 
20 embodiment of the color ink container in accor- 
dance with the present invention, being in a stage II 
of the container installing process for installing the 
container into the ink jet unit. 

Figure 6 is a schematic section that depicts the 
25 embodiment of the color ink container in accor- 
dance with the present invention, being in a stage 

III of the container installing process for installing 
the container into the ink jet unit. 

Figure 7 is a schematic section that depicts the 
30 embodiment of the color ink container in accor- 
dance with the present invention, being in a stage 

IV of the container installing process for installing 
the container into the ink jet unit. 

Figure 8 is a schematic section that depicts the 
35 embodiment of the color ink container in accor- 
dance with the present invention, being in a stage 

V of the container installing process for installing 
the container into the ink jet unit. 

Figure 9 is a schematic section that depicts the 
40 embodiment of the color ink container in accor- 
dance with the present invention, being in a stage 

VI of the container installing process for installing 
the container into the ink jet unit. 

Figure 10 is a schematic section that depicts 
45 the embodiment of the color ink container in accor- 
dance with the present invention, being in a stage 

VII of the container installing process for installing 
the container into the ink jet unit. 

Figure 1 1 is a drawing for depicting the relation 
so between the position of P5 during an operation for 
inserting the color ink container in accordance with 
the present invention, and the force resisting the 
insertion, wherein (a) indicates the P5 positions 
correspondent to the stages I - VII, and (b) is a 
55 graph showing the relation between the P5 position 
and the force that resists the insertion. 

Figure 12 is a drawing for describing a shoe 
portion of the casing of the ink jet unit in accor- 
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dance with the present invention, wherein (a) is a 
side view; (b) a front view; (c) a bottom view; (d) a 
top view; (e) a rear view; (f) a side view of a slanted 
portion and a pressing means; and (g) is a side 
view of a dislocation preventive member. 

Figure 13 is a partially cutaway side view of an 
ink jet unit in accordance with the present inven- 
tion, depicting how the ink delivery port of the ink 
container and the ink delivery portion of the ink jet 
unit are connected. 

Figure 14 is a schematic view of an elastic 
member, wherein (a) - (c) show its variations. 

Figure 15 illustrates a typical positional relation 
between the rib of the elastic member and that of 
the ink container. 

Figure 16 is an oblique external view of a 
typical ink jet recording apparatus in accordance 
with the present invention. 

Figure 17 illustrates an operation for removing 
the color ink container from the ink jet recording 
apparatus in accordance with the present invention; 
wherein (a) illustrates an operation to pull the ink 
container toward the front side, and (b) illustrates 
an operation to pull the ink container upward. 

Figure 18 illustrates an operation for installing 
the color ink container into the ink jet recording 
apparatus in accordance with the present invention, 
wherein (a) illustrates an operation to insert the ink 
container, and (b) illustrates an operation to push 
the ink container. 

Figure 19 illustrates how to remove a wholly 
exchangeable ink jet unit from an ink jet recording 
apparatus in accordance with the present invention, 
wherein (a) illustrates an operation to release a 
locking lever and (b) illustrates an operation to take 
out the ink jet unit. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Hereinafter, the present invention will be de- 
scribed in detail with reference to drawings. 

Figure 1 is a schematic view of an ink jet unit 
101 that is mounted onto a carriage of an ink jet 
recording apparatus, wherein the ink jet unit com- 
prises ink container accommodating portions 110 
and 111. 

As illustrated in Figure 1 (a, b, and c), the ink 
jet unit 101 comprises a casing 103 constituted of 
a pair of side plates, a rear plate that connects this 
pair of side plates, a front plate 113, and a middle 
plate 104. The front plate 113 is disposed so as to 
face the rear plate of the casing 103, forming a 
space between the rear plate and itself, and the ink 
container is accommodated in this space. The mid- 
dle plate 104 divides the space into two portions, 
one of which becomes a color ink container accom- 
modating portion 110 and the other of which be- 



comes a black ink container accommodating por- 
tion 111. The height of the front plate 113 is 
approximately 1/3 of that of the casing 103, and an 
opening on the front plate 113 side serves as a 
5 portion through which the ink container is inserted 
or removed. 

There is a shoe portion 105 at the top end 
portion of the rear plate of the casing 103. It 
comprises a slanted portion 105a that extends into 

w the accommodating portions 110 and 111, tapering 
from the inserting side toward the accommodating 
spaces 110 and 111. This slanted portion 105a is a 
portion for generating a resistive feel when the ink 
container is inserted. The shoe portion 105 is dis- 

15 posed so as to come in contact with the rear end 
corner of the ink container corner relative to the ink 
container inserting direction, that is, the corner op- 
posite to the ink delivery surface side. When the 
ink container is inserted, the resistive feel is in- 

20 creased by the inclination of the slanted portion 
105a, and as the corner of the ink container 
reaches a horizontal pressing means 105b that 
continues from the slanted portion 105a, the resis- 
tive feel is eliminated and a feel of clicking is felt. 

25 The pressing means 105b generates a downward 
force that works to press down the ink container 
toward the bottom. 

The ink jet unit 101 further comprises the ink 
tapping pipes 107Y, 107M (unillustrated), 107C, 

30 and 107Bk (unillustrated) that tap the ink within the 
ink container and direct it toward a recording head 
portion 201 comprising nozzles 201 Bk, 201 C, 
201 M, and 201 Y. They are disposed at the bottom 
portion of the ink jet unit 101, projecting a predeter- 

35 mined length into the accommodating portions so 
that they can be inserted into the correspondent 
ink containers. 

Referring to Figure 1, filters 109 (Y, M, C, or 
Bk) are provided on the correspondent ink tapping 

40 pipes 107, at the opening within the color ink 
container accommodating portion 1 1 0 and the 
black ink container accommodating portion 111. 
They project a predetermined length into the ac- 
commodating portions so that they can be inserted 

45 into the correspondent ink containers. 

Referring to Figure 1(d), the connection be- 
tween the tapping pipe 107 and the recording head 
is made with an ink delivery tube 106 (Y, M, C, or 
Bk) that is disposed on the bottom surface of the 

so recording head. 

The accommodating portion surface, on which 
the tapping pipe 107 is disposed, is covered with 
an elastic plate 108 (a, b) of a predetermined 
thickness, on the immediate area surrounding the 

55 tapping pipe 107. The elastic plate 108 (a, b) will 
be described later. A rib provided at the ink deliv- 
ery port of the ink container, or a rib provided on 
the elastic plate 108 itself, is compressed to secure 
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the hermetical connection between the ink con- 
tainer and the bottom portion of the ink jet unit so 
that the ink is prevented from leaking into the 
internal space of the ink jet unit. 

Referring to Figure 1(c), a notch 112 is pro- 
vided on the front plate 113, at a location facing the 
accommodating portion 111. This notch 112 allows 
the rib provided on the black ink container, in 
which the black ink is stored, to pass, preventing 
thereby faulty insertion caused by the mixup be- 
tween the black ink container, and the color ink 
containers storing the yellow, magenta, and cyan 
color inks. 

The black ink container storing the black ink is 
installed into the accommodating portion 111 of the 
ink jet unit 101, and the color ink container storing 
the yellow, magenta, and cyan color inks is in- 
stalled into the accommodating portion 110. 

Next, a typical structure of a color ink container 
21 that is installed into the accommodating portion 
110 will be described with reference to Figure 2. 
Referring to Figure 1 (a, b, c, and d), the color ink 
container 21 storing the color inks (in this example, 
yellow Y, cyan C, and magenta M) is formed as a 
single piece component for-storing these inks. 

Referring to Figure 1(c), the color ink container 
21 comprises an ink containing shell 22 and parti- 
tion members 36 and 37. The internal space of the 
ink container shell 22 is divided into independent 
spaces by the combination of the partition mem- 
bers 36 and 37. The amounts of the color ink 
storable in each of these divided spaces are sub- 
stantially the same. The reason why the internal 
space of the ink container is divided as illustrated 
in Figure 1(c) is that such division allows the ink 
supply ports to be disposed adjacent the bound- 
aries among the storing species. 

When the internal space of the ink container is 
partitioned as described in the foregoing, and the 
ink supply ports are disposed close to the point at 
which each ink storing space is directly in contact 
with the other two, the space required for connect- 
ing the ink container to the recording head can be 
reduced to an extremely small one, and the projec- 
tion area of the ink container is also reduced. In 
addition, the ink storing capacity of the ink con- 
tainer can be larger relative to the projection area 
and connecting space. 

As for the dimension of the ink container hav- 
ing such a structure excluding a top member 24, 
the height is approximately 56.5 mm; depth at the 
top, approximately 38.4 mm; depth at the bottom, 
approximately 31.5 mm (depth at the mid section, 
approximately 34.5 mm); width at the top, approxi- 
mately 19.3 mm; width at the bottom, approxi- 
mately 18.1 mm; and the height from the bottom to 
a stepped portion is approximately 29.5 mm. The 
stepped portion is located substantially at the half- 



way point between the top and bottom portions. 

The rest of the essential ink container structure 
is similar to that of the ink container 1 which will be 
described later. The ink container 21 comprises the 

5 ink storing shell 22, a cover 23, and a top member 
24. The cover 23 is provided with an air venting 
opening 25 (Y, M, and C; M and C are unil- 
lustrated) and covers the shell 22. The top member 
24 is provided with: a space that serves as a buffer 

w chamber for preventing the ink, which leaks out of 
the air vent 25, from reaching the outside; an air 
vent disposed so as not to face directly the air vent 
25; and a tab 24a to be used when the ink con- 
tainer 21 is inserted into, or taken out of, the ink jet 

75 unit 101. 

The bottom portion of the ink container com- 
prises: an ink delivery port 28 into which the tap- 
ping pipe 107 (Y, M, and C) of the ink jet unit 101 
is inserted; a rib 35 that projects around the ink 

20 delivery port 28; a slanted portion 34a that con- 
nects the ink delivery port 28 (Y, M, or C) and rib 
35 (Y, M, or C). Since the ink container 21 is 
inserted into the ink jet unit 101 through its rotary 
motion, which will be described later, the ink deliv- 

25 ery port 28 (Y, M, or C) is given a gently slanted 
surface, on the slanted portion 34a side, so that the 
ink delivery port 28 is prevented from disrupting 
the smooth insertion of the ink container as it 
comes in contact with the tip of the tapping pipe 

30 107. Precisely describing, the inclination of the ink 
delivery ports 28Y and 28M of the yellow and 
magenta ink containing portions, respectively, into 
which the tapping portion 107 first penetrate, are 
rendered gentler than that of the ink delivery port 

35 28C of the cyan ink containing portion. 

When the inclination is rendered gentler on the 
upstream side, relative to the direction in which the 
ink container is rotated when inserted, the ink deliv- 
ery port 28 (Y, M, and C) does not strike the 

40 tapping pipe 107 while the ink container is rotated; 
therefore, the ink container can be more smoothly 
inserted through a rotary motion that can take 
place in a smaller space. Further, a sliding pullback 
motion toward the front, relative to the inserting 

45 direction, that must take place just before the in- 
serting motion ends can be smoother. This sliding 
pullback motion will be described later. 

Referring to Figure 2(a), pieces of ink absorb- 
ing materials 26 (Y, M, and C) are stored within the 

so internal space of the correspondent ink containers, 
and ink delivering members 27 (Y, M, and C) are 
disposed between the correspondent ink absorbing 
material (Y, M, and C) and ink delivery ports 28 (Y, 
M, and C). In order to hold the ink delivering 

55 members 27 (Y, M, and C) within the correspon- 
dent ink containers, supporting members 29 (Y, M, 
and C) are provided, and a slit that connects the 
internal space to the ambience is provided on each 
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of the supporting members 29 (Y, M, and C), on 
the inward facing surface. 

The cover 23 comprises a rib 33 and a ridge 
23a. The rib 33 creates a predetermined gap be- 
tween the ink absorbing material and cover 23. The 
ridge 23a, being on the external side of the cover 
23, engages with the shoe portion 105 of the ink jet 
unit 101 and generates a downward force that 
presses the ink container 21 downward, securing 
the installed ink container. 

Further, a plurality of ribs 31 are provided on 
the lateral internal surface of the ink container. 
These ribs 31 create a predetermined gap between 
the lateral internal surface of the ink container and 
the ink absorbing material 26. 

Referring to Figure 2(c), in the case of this ink 
container 21, all of the ink delivery ports 28 (Y, M, 
and C) are disposed on one side of the bottom 
surface, which is liable to cause the ink absorbing 
material to adhere airtightly to the other side of the 
bottom surface. When the ink absorbing material 
adheres airtightly to the bottom surface of the ink 
container, the ink is liable to be collected thereto, 
and when collected, it is liable to leak out of the ink 
delivery ports or air vents, depending on the ori- 
entation of the ink container. In order to correct 
such a fault, the ribs 30 are provided within each 
ink storing portion of the ink container 21, on the 
bottom surface, so that the ink absorbing material 
can be prevented from adhering, leaving no gap, to 
the bottom surface of the ink container. 

The presence of such ribs 30 and ribs 31 in 
the ink container (also, the presence of the slit on 
the supporting member 29) allows the ink delivery 
ports 28 and air vents 25 to be connected with an 
air layer. 

With the presence of such an air layer that 
connects the internal space of the ink container to 
the outside; 

firstly, when the sealing member, which seals 
the ink delivery port during the commercial dis- 
tribution of the ink container, is peeled off, the ink 
is prevented from blowing out, or leaking, from the 
ink delivery port; 

secondly, even when the ambient temperature 
of the ink container increases during a printing 
operation, the ink is not going to be forced out; and 

thirdly, the provision of the rib 30 prevents the 
ink from collecting at the ink container bottom, 
offering an effect of improving the ink delivery 
efficiency. 

Figure 3 illustrates a general structure of an ink 
container 1 for storing the black ink, wherein (a) is 
a partially cutaway side view; (b) a front view; (c) a 
bottom view; and (d) is a partially cutaway top 
view. 

The ink container 1 comprises an ink storing 
shell 2, a cover 3, and a top member 4. The cover 



3 is provided with an air venting opening 5 and 
covers the shell 2. The top member 4 is provided 
with: a space that serves as a buffer chamber for 
preventing the ink, which might leak out of the air 

5 vent 5, from reaching the outside; an air vent 
disposed so as not to face directly the air vent 5; 
and a tab 4a to be used when the ink container 1 is 
inserted into, or taken out of, the ink jet unit 101. 
The bottom portion of the ink container com- 

w prises: an ink delivery port 8, into which the tap- 
ping pipe 107 (Bk) of the ink jet unit 101 is in- 
serted; a rib 15 that projects around the ink deliv- 
ery port 28; slanted portions 14a and 14b that 
connect the ink delivery port 8 and the rib 35. 

15 Further, a rib 12 is provided on a part of the lateral 
surface, on the tab 4a side of the ink container 1. 
This rib 12 serves to prevent the erroneous ink 
container 1 installation, in coordination with a notch 
112 provided on a front plate 113 of the accom- 

20 modating portion 11 of the ink jet unit 101. This rib 
12 is also used as a guide for installing the ink 
container 1. 

The present invention does not limit the design 
of the internal structure of the ink container. How- 

25 ever, the present invention is particularly effective 
when an ink supplying member (hereinafter, called 
ink delivering member) constituted of bundled fiber 
is provided within the ink delivering portion contain- 
ing the elastic member. 

30 When the ink delivering member constituted of 
this type of bundled fiber is employed, it is pre- 
ferred that the ink container is installed in such a 
manner that the bundled fiber is pressed upon the 
filter-equipped ink tapping pipe on the recording 

35 head side and remains in a stable state of being 
compressed. Such stability can be effected by any 
installation method in accordance with the present 
invention. 

The ink delivering member described in the 

40 foregoing takes a form such as that of an ink 
delivering member 7 illustrated in Figure 3(a). In 
the present invention, it is preferred that the ink 
delivering member 7 disposed between the ink 
absorbing material 6 and ink delivery port 8 as 

45 shown in this drawing is constituted of ink absorb- 
ing material, and that the bundled fiber is placed at 
least on the surface that faces the ink container. 
However, it may be constituted of only ink absorb- 
ing material such as sponge, without the addition of 

50 the bundled fiber. Further, in order to support the 
ink delivering member 7 in the ink container, a 
supporting member 9 is provided, erecting inward 
from the ink delivery port 8, and a slit for establish- 
ing communications between the internal space of 

55 the ink container and the outside is provided on a 
part of the inward facing surface of this supporting 
member 9. 
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Here, the ink delivering member 7 is an ink 
drawing member that delivers the ink only in one 
direction, and in this embodiment, it delivers the 
ink from the ink absorbing material toward the ink 
delivery port 8. 

In this embodiment, ink absorbing material is 
employed as the porous material to be placed in 
the ink storing portion of the ink container, and is 
compressed into the storing portion. As for the ink 
absorbing material, sponge or the like, for example, 
can be listed. 

The ink delivering member 7 is fixed to a 
holder portion of the ink jet unit, and remains 
pressed upon the compressed ink absorbing ma- 
terial 6 stored in the ink storing portion, keeping 
the ink absorbing material 6 compressed at the 
contact point. This deformation boosts the capillary 
force, enabling the ink absorbing material 6 to 
collect the ink into the adjacent area of the ink 
delivering member 7. 

Thus, even when the recording head and ink 
container are separated from each other, a suffi- 
cient amount of the ink is always available to the 
ink delivering member 7, forming a meniscus on 
the surface of the ink delivering member 7, on the 
ink delivery port side, and preventing thereby the 
air from being drawn in. 

Further, after the recording head and ink con- 
tainer are connected and an ink passage is estab- 
lished, it enhances the ink flow toward the ink 
delivering member 7, preventing the ink flow in- 
terruption, and reducing thereby the amount of the 
ink left unused; therefore, the ratio of the usable ink 
stored in the ink container improves. 

When the ink absorbing material is stored com- 
pressed in the ink storing portion, the ink absorbing 
material remains pressed upon the ink delivering 
member, being deformed. Therefore, the employ- 
ment of the structure such as the one illustrated in 
Figure 3(a), in which the ink delivering member is 
pressed upon the ink absorbing material, further 
deforms the ink absorbing material in the area next 
to the contact point; therefore, more ink is collected 
in the area next to the contact point. 

When ink absorbing material that is less com- 
pressible during its placement into the ink storing 
portion, or has a smaller elastic coefficient, is em- 
ployed, it is preferred for the ink delivering member 
to be "pressed into" the ink absorbing material so 
that the ink absorbing material is surely deformed 
to reliably collect the ink to the contact point. 

It should be noted here that a terminology 
"pressed into" means that a higher pressure than 
that applied when the preferred material is em- 
ployed is used to press the ink delivering member 
onto the ink absorbing material so that a higher 
contact pressure can be generated. 



Generally speaking, in the case of the ink jet 
recording apparatus, the printing quality deteriora- 
tion caused by the ink leak from the ejection 
orifices of the recording head or the lack of ink 

5 supply to the ejection orifices is prevented by 
maintaining a proper balance in the water head 
pressure at the ejection orifice portion of the re- 
cording apparatus. In order to stabilize the ink jet 
recording apparatus performance, it is necessary to 

w maintain a negative pressure in the ink supplied to 
the ink jet recording head (generally, no more than 
0 mmAq and no less than -150 mmAq, preferably, 
no more than -30 mmAq and no less than -100 
mmAq). 

75 As the ink jet recording head and ink container 
are connected, the filter in the ink jet recording 
head makes airtight contact with the ink delivering 
member, generating a predetermined contact pres- 
sure. 

20 This contact pressure is affected by the height 
the ink tapping portion from the recording head, 
and also, by the distance from the external surface 
of the ink container, which is abutted against the 
recording head, and the contact surface at which 

25 the ink importing portion of the recording head side 
makes contact with the ink delivery portion of the 
ink container, that is, the depth of the ink delivery 
port. 

This connection creates an ink flow passage 

30 that extends from the porous member within the 
ink container to the ink importing portion on the 
recording head side, through the ink delivering 
member, enabling the ink to be delivered to the 
recording head. 

35 Further, an O-ring is disposed between the 

recording head and ink container, so that the ink 
flow passage, which is established as the ink im- 
porting portion and ink delivery port are connected, 
can be maintained airtight. In addition to preventing 

40 the ink leak at the junction, it can also minimize the 
ink evaporation at the junction. Examples of a pref- 
erable sealing member such as this one will be 
described later. 

The ink delivering member 7 is normally con- 

45 stituted of bundled fiber. As to the appropriate fiber 
material, polyester, nylon, polypropylene, polyeth- 
ylene, cellulose, polyurethane, or the like is avail- 
able. In other words, the material is preferred to be 
chemically stable against the ink, and display a 

so preferable level of wettability. 

As for a criterion for determining whether or not 
material has the preferable level of wettability, the 
ink contact angle is generally used; having a small 
ink contact angle is preferred. It is possible to use 

55 even a material such as so-called Teflon group 
material that displays a large ink contact angle, as 
long as it is treated to give it hydrophilicity. How- 
ever, in consideration of a number of manufacturing 
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steps to be increased for giving the hydrophilicity, 
and the resultant produce cost increase, the ma- 
terial that displays the small contact angle is pref- 
erable. 

As for the fiber material other than those de- 
scribed previously, fiber material such as metallic 
fiber, glass fiber, carbon fiber, or the like may be 
employed. These materials may be mixed with the 
previously mentioned materials. 

Since the ink delivering member constitutes a 
part of the ink flow passage, it must be given such 
properties that allow the ink to be delivered only in 
one direction. Also, since it presses upon the ink 
receiving portion of the recording head, its must be 
given physical strength for maintaining its shape; 
therefore, the fiber material is preferred to be bun- 
dled. 

The condition for determining the upper limit of 
the thickness of the strand of the fiber material that 
constitutes the ink delivering member is the airtigh- 
tness between the aforementioned filter provided in 
the ink importing portion and the ink delivering 
member. From this point of view, a thickness of no 
more than 0.05 mm is desired. Further, as for the 
condition for determining the lower limit of the 
thickness of the fiber strand, a thickness of no less 
than 0.01 mm is preferable, in view of the em- 
ployed structure in which the ink delivering mem- 
ber is constituted of the bundled fiber. 

Further, as means for keeping the fiber ma- 
terial bundled, there is a method in which the fiber 
material is hardened, at the circumference of the 
bundled fiber material, with bonding material of 
resin (binder). The application of this method forms 
a hardened portion at the peripheral portion of the 
ink delivering member. 

As for the resin that is impregnated from the 
periphery of the bundled fiber material, polyure- 
thane of polyester polyol, or the binder of 
melamine group (if suitable), may be used. 

As means for forming a hard shell that keeps 
the fiber material permanently bundled, in addition 
to the aforementioned method in which the resin 
binder is used, a different method may be em- 
ployed, in which heat or pressure is applied to fuse 
the peripheral portion of the bundled fiber material. 
Further, instead of forming a hard shell, the bun- 
dled fiber may be covered with different material. 

In the case of the method in which a hard shell 
is formed, the binder can be impregnated at the 
same time as the fiber is bundled. In contrast, in 
the case of the method in which a different cover- 
ing material is employed to keep the fiber material 
permanently bundled, the covering material must 
be placed over the temporarily bundled fiber ma- 
terial while giving uniform strength to the fiber 
bundle, which complicates the manufacturing pro- 
cess. Therefore, the structure comprising the hard 



shell is considered preferable. 

As to the method for bundling the fiber ma- 
terial, it is not limited to the aforementioned struc- 
tures and methods. Any method or structure is 

5 acceptable as long as it enables the fiber bundle to 
convey the ink only in one direction, and as long as 
it does not cause the fiber bundle deformation, 
which might prevent the ink delivery or cause non- 
uniform ink delivery, when the fiber bundle is 

w pressed against the ink importing portion of the 
recording head. 

Referring to Figure 3(d), ribs 13 are disposed 
on the top member 4 in such a manner that they 
create a predetermined amount of space between 

15 the ink absorbing material 6 and the top member 4, 
and a ridge 3a is provided on the cover 3, on the 
exterior side. 

A certain consideration is given to determine 
the ink container dimension so that when the cor- 

20 ner portion 2a of the ink container comes in contact 
with the aforementioned slanted portion 105a pro- 
vided on the shoe portion 105 of the ink jet unit 
101, the feel of resistance gradually increases dur- 
ing the ink container insertion. As soon as the 

25 corner portion 2a engages with the pressing means 
105b provided on the shoe portion 105, the feel of 
resistance instantly disappears, and at the same 
time, the user feels a "click" in his hand, confirm- 
ing that insertion has been properly completed, this 

30 pressing means 105b generates a downward force 
that presses the ink container 1 downward, further 
securing the inserted ink container 1. 

The aforementioned ridge 3a engages with the 
dislocation preventive member 105c, preventing 

35 the ink jet unit from becoming dislocated. The 
dislocation preventive member 3a is also disposed 
on the shoe portion 105 provided on the ink jet unit 
101, at a location different from where the afore- 
mentioned 105a is disposed. 

40 The significant effects of the present invention, 
such as space saving and such that the user can 
reliably confirm the proper ink container insertion, 
is accomplished through the combination of: the 
shapes of the slanted portion 105a and pressing 

45 means 105b of the shoe portion 105, and the 
placement thereof; the horizontal and vertical di- 
mensions of the ink container, and the relation 
thereof; and the dislocation preventive portion that 
generates a positive feel of resistance when the ink 

50 container is dislocated. 

Further, a number of ribs 13 that horizontally 
extend are provided on the interior surface of the 
ink container, forming a predetermined amount of 
space between the interior surface of the ink con- 

55 tainer and the ink absorbing material. 

It should be noted that this ink container 1 is 
formed so that the ink delivery port 8 is disposed 
on one side of the bottom surface of the ink con- 
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tainer. Therefore, the ink absorbing material is lia- 
ble to adhere airtightly to the other side of the 
bottom surface of the ink container. When the ink 
absorbing material adheres airtightly to the bottom 
surface of the ink container, the ink is liable to be 
collected thereto, and when collected, it is liable to 
leak out of the ink delivery port or air vent, depend- 
ing on the orientation of the ink container. In order 
to correct such a fault, the ribs 10 are provided 
within the ink storing portion of the ink container 1, 
on the bottom surface, so that the ink absorbing 
material can be prevented from adhering airtightly 
to the bottom surface of the ink container. 

In addition, a number of horizontally extending 
ribs 11 are provided within the ink container, on the 
lateral surface, forming a predetermined amount of 
space between the lateral wall surface and ink 
absorbing material. 

The presence of such ribs 10 and ribs 11 in 
the ink container (also, the presence of the slit on 
the supporting member 9) allows the ink delivery 
port 8 and air vent 5 to be connected with an air 
layer. 

With the presence of such an air layer that 
connects the internal space of the ink container to 
the outside; 

firstly, when the sealing member, which seals 
the ink delivery port during the commercial dis- 
tribution of the ink container, is peeled off, the ink 
is prevented from blowing out, or leaking, from the 
ink delivery port; 

secondly, even when the ambient temperature 
of the ink container increases during a printing 
operation, the ink is not going to be forced out; and 

thirdly, the provision of the rib 30 prevents the 
ink from collecting at the ink container bottom, 
offering an effect of improving the ratio of the 
usable ink. 

Further, in order to reduce the projection area 
of the ink container 1 relative to the recording 
head, and at the same time, to increase the ink 
capacity of the ink container 1 , the surface area of 
the bottom portion of the ink container 1 is re- 
duced, and at the same time, the height of the ink 
container is increased; in other words, so-called 
aspect ratio is increased to accomplish such objec- 
tives. In addition, the ink container 1 is stepped 
substantially at the middle to increase its ink ca- 
pacity. This stepped design gives such an effect 
that the ink container appears to be an integrated 
part of the ink jet unit after it is inserted in the unit. 

As for the external dimension of the ink con- 
tainer 1, excluding a top member 4, the height is 
approximately 51.4 mm; depth at the top, approxi- 
mately 38.4 mm; depth at the bottom, approxi- 
mately 34.9 mm; rib 12 depth, approximately 2.7 
mm; width at the top, approximately 16.9 mm; 
width at the bottom, approximately 11.1 mm; and 



the height from the bottom to a stepped portion is 
approximately 24.4 mm. In other words, the ink 
container is shaped so as to expand once in a 
slight step, substantially at the halfway point be- 

5 tween the top and bottom portions. 

The ink container 1 and color ink container 21, 
which comprise the aforementioned structure, are 
installed into the ink jet unit 101, through rotary 
motion caused by the multiple contacts between 

w the ink container and the portions of the casing, 
that is, the top portion 114 of the top plate 113, the 
lateral internal surface of the casing, and the like. 

In order to save the space needed for insertion, 
the ink container is inserted in such an orientation 

75 that the ink container surface opposite to the guide 
portion of the casing forms an angle {6 in Figure 4) 
of 5 0 - 45 0 , relative to the casing surface having 
the guide portion. When the angle falls outside this 
range, the space needed for the insertion is prac- 

20 tically not different in comparison with that needed 
if the ink container is linearly inserted from above 
or sideways. 

Figures 4-10 illustrate a typical ink container 
installation sequence, in particular, for the color ink 

25 container 21. 

First, referring to Figure 4, the ink container 21 
is picked up by the tab portion, and is inserted into 
the ink container accommodating portion, as illus- 
trated by a state I. At this time, the top portion 114 

30 of the front plate 113 is placed in contact with a 
point (P1) of a lateral wall of the ink container, 
being used as the guide, and one (P2) of the 
bottom corners of the ink container is placed in 
contact with a lateral wall of the casing 103. Then, 

35 the bottom corner P2 is gradually slid downward, 
whereby the ink container is rotated about P1, 
settling in a state illustrated in Figure 5. As the 
bottom corner P2 is further slid downward, a state 
III is realized (Figure 6). 

40 It is extremely important, at this time, that the 

user can feel with his hand that the ink container is 
smoothly sliding. In this embodiment, this is ac- 
complished by giving an R-shape (approximately 
R3) to the ink container corner (P2) that is abutted 

45 on the lateral wall surface (rear side) of the casing 
103. This provision of the R-shaped corner allows 
the ink container to slide smoothly, being virtually 
rotated about the contact point P1 established be- 
tween the ink container and the top portion 114 of 

so the front plate 113; therefore, the ink container is 
smoothly slid downward as the contact points P1 
and P2 are allowed to shift smoothly in coordina- 
tion, giving the user a preferable feel of contact. 
When the ink container is in the state III, the 

55 other bottom corner portion P3 of the ink container, 
which has reached the internal bottom portion of 
the casing 103, is in contact with the casing 103, 
and as the ink container is further inserted, the 
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slanted portion, which is formed so as to continue 
from the R-shaped portion given to the other bot- 
tom corner P3, comes in contact with the internal 
wall of the casing 103. In the Figure 6 that illus- 
trates the stage III, the ink tapping pipe 107Y is 
ready to enter the ink delivery port of the ink 
container (it should be noted that the ink tapping 
pipe 107M is also ready to enter the ink delivery 
port of the magenta ink container disposed next to 
the yellow ink container). However, when the ink 
tapping pipe 107 comprises the aforementioned ink 
delivering member constituted of the fiber bundle, 
the fiber bundle is sometimes damaged through 
the friction between the fiber bundle and ink deliv- 
ery port; therefore, it is preferable that the dimen- 
sions of the casing and ink container are adjusted 
so that the ink tapping pipe does not come in 
contact with the ink delivery port of the ink con- 
tainer, in the state III, and a state IV, which will be 
described. 

At this time, the tip of the ink tapping pipe 107 
contacts the ink delivery port, but, since the port is 
given the slanted surface as illustrated in Figure 2- 
(c), the insertion continues without a hitch. 

Further, since the ink container goes through 
the rotational movement during its installation, each 
ink tapping pipe comes in contact with the cor- 
responding ink delivery port at a different time, 
depending on where each ink delivery port is lo- 
cated; therefore, the inclination of its slanted sur- 
face is rendered gentler in the order of its contact 
with the corresponding ink tapping pipe. In other 
words, the yellow and magenta ink containers are 
provided with a slanted surface having substantially 
the same inclination, and the slanted surface of the 
ink delivery port of the cyan ink container is the 
most inclined. 

Since the ink delivery port portion is provided 
with the slanted surface, and its inclination is ren- 
dered gentler on the upstream side relative to the 
direction in which the ink container is inserted into 
the casing, and is rendered steeper on the op- 
posite side, the ink container can be rotated for the 
installation, being disposed right next to the port 
portion, and yet, without causing the ink tapping 
pipe 107, which is to be connected to the ink 
container while the ink container is rotatively in- 
serted in the casing, to interfere with the port 
portion, and also, the ink delivery port portion can 
be designed without being expanded more than an 
ordinary one. 

Now then, as the insertion is continued, the 
bottom portion P3 of the ink container, at which the 
ink container also comes in contact with the casing, 
slides and shifts toward the font side, causing the 
ink container to be inclined against the slanted 
portion of a rib 115, which is provided on the 
casing 103, on the internal surface of the top 



portion 114. 

At this time, the top corner P5 of the ink 
container, that is, the corner on the downstream 
side relative to the vertical direction in which the 

5 ink container is inserted, comes in contact with the 
top end of the slanted portion provided on the shoe 
portion 105, and begins to generate the insertion 
resistive feel (state IV illustrated in Figure 7). 

Referring to Figure 11, it shows the relation 

w displayed between the location of P5 and the inser- 
tion resistive force during the ink container insert- 
ing operation. In the states I - III, there is no 
insertion resistive force since there is no contact 
between P5 and the casing, as shown in the draw- 

15 ing, and then, in the state IV and thereafter, the 
resistance gradually increases. 

Figure 8 illustrates a state V in which the 
insertion has gone further, and in this state, the 
corner P5 is at a location where the insertion resist- 

20 ing force is much larger than in the state IV, as 
Figure 11(b) shows. At this time, the ink container 
is under a downward pressure effected by the 
configuration of the slanted portion 105a. 

In a state IV illustrated in Figure 9, the ink 

25 container corner P5 is near the end of its travel. At 
this time, the insertion resisting force is the highest 
as is evident from Figure 11(b). 

Then, as the ink container is further inserted, a 
state VII illustrated in Figure 10 is realized, com- 

30 pleting the insertion; in other words, the moment 
the ink container corner P5 finishes traveling on the 
slanted portion 105a, it snappily engages with the 
pressing means 105b. Since the contact surface of 
the pressing means 105b is horizontal, the feel of 

35 resistance having been felt up to this point sud- 
denly disappears at this moment, and this sudden 
disappearance of the resistance is felt by the user, 
with his hand, as a feel of the completion of a 
successful installation. 

40 At this time, projections 16 and 216 provided 

on the ink container are snappily accelerated to- 
ward the internal wall of the casing as they are 
released, and when they collide with the wall, they 
generate a "clicking" sound, or a sure feel of 

45 clicking, which adds to the feel of the successful 
completion of the installation. Also at this time, the 
ink container is pressed downward by the horizon- 
tal portion of the pressing means, being surely 
locked in place. 

50 Next, referring to Figure 12, the dislocation 

preventive member 200 of the shoe portion will be 
described. 

The shoe portion 105 is fused to the casing 
103 with the use of ultrasonic waves, becoming 
55 integrated with the casing 103. Figure 12 sequen- 
tially illustrates the conditions of the shoe portion 
105 before it is welded, wherein (a, b, c, d, and e) 
are side view, front view, bottom view, top view, 
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and rear view, respectively. 

Figure 12(f) illustrates the aforementioned 
slanted portion 105a and pressing means 105g of 
the shoe portion 105, and Figure 12(g) illustrates 
the dislocation prevention member 200. The slant- 
ed portion 105a and pressing means 105b illus- 
trated in Figure 12(f) are disposed at the bottom 
portion of an area A shown in Figure 12(d), and the 
dislocation preventive member 200 illustrated in 
Figure 12(g) is disposed in an area B shown in 
Figure 12(d). In other words, the former two and 
the latter are independently disposed in different 
areas A and B, respectively. 

When the ink container is further inserted from 
the state V (Figure 8) to the state VII (Figure 9), the 
projection 3 or 23, which is provided on the ink 
container on the downstream side relative to the 
inserting direction, comes in contact with the afore- 
mentioned dislocation preventive member 200 (Fig- 
ure 12(g)), at the tip of its arm portion, and while 
the ink container is rotatively inserted further, with 
its corner remaining in contact with the slanted 
portion, the projection 3 or 23 moves from the 
gently inclined portion to the steeply inclined por- 
tion, which is provided at the tip of the dislocation 
preventive member 200, and then, the ink container 
inserting operation ends at this point. 

The arm portion is given the configuration de- 
scribed in the foregoing because of the following 
reasons: when the ink container is pulled out, the 
steeply inclined portion gives the user a feel of 
resistance, which is felt as a feel of assurance that 
the ink container has definitely come out; and this 
arm configuration prevents the ink container from 
being inadvertently dislocated. 

These portions that fix the position of the ink 
container, and click when the ink container is in- 
serted, and the member that prevents the disloca- 
tion of the ink container, and clicks when the ink 
container is removed, are separately disposed in 
different locations; therefore, the objects of the 
present invention can be accomplished with the 
use of an extremely small structure, in comparison 
with the prior structure in which these portions and 
members are disposed together. 

The height of the front plate 113 from its bot- 
tom edge to the top edge 114 is approximately 
22.0 mm. The front plate 113 contacts a part of the 
ink container when the ink container is installed, 
and a height higher than this height makes it dif- 
ficult to install the ink container, whereas when the 
height of the front plate 113 is lower than this 
height, the ink front plate 113 cannot properly 
function as the ink container supporting member 
after the ink container is installed. 

Next, Figure 13 illustrates how the ink delivery 
port of the ink container and the ink tapping portion 
of the ink jet unit are connected. Figure 13 refers to 



a case in which the color ink container 21 is 
connected, and the same applies to a case in 
which the black ink container is connected. 

Referring to Figure 13, the ink tapping pipe 

5 107Y of the ink jet unit 101 is inserted in the ink 
container 21 through the ink delivery port 28Y, 
being pressed upon the ink delivery member 27Y. 
The ink delivery member 27 comprises a bundle of 
fiber, so that it can efficiently deliver the ink within 

w the ink absorbing material 26 of the ink container, 
only in one direction, that is, outward. When the ink 
tapping portion 107 comes in contact with the ink 
delivery member 27, high and low density regions 
are generated in the ink delivery member 27, pro- 

75 moting further the ink within the ink absorbing 
material to flow toward the ink tapping pipe. As a 
result, the ink delivery efficiency is improved. The 
ink tapping portions 107M and 107C are in contact 
with the ink delivery member 27 in the same man- 

20 ner. 

Since the ink container is installed in the ink jet 
unit in such a manner as described hereinbefore, it 
can be simply and surely installed. Also, since it is 
installed through the rotary motion, the space re- 

25 quired for the installation can be minimized, and its 
projection area can be reduced. As a result, the 
apparatus can be downsized without sacrificing the 
ink capacity. 

The ribs provided on the ink container on the 

30 surrounding area of the ink delivery port are sub- 
jected to the pressure from the shoe portion 105, 
being pressured onto the elastic member disposed 
on the bottom surface of the ink jet unit, and as it 
is pressured, it compresses the elastic member 

35 103, preventing the ink from leaking therefrom. The 
elastic member 108 is provided with rib 108r. This 
rib 108r is located on the surface which comes in 
contact with the ink jet unit, and as it is com- 
pressed by the pressure from the ink container, it 

40 assures the airtight contact between the ink jet unit 
and elastic member 108. Next, the rib structure for 
improving the airtightness of the elastic member 
will be described. 

Referring to Figure 13, a reference numeral 

45 108a designates an elastic member. A rib 108r is 
provided on elastic member 108a, on the side 
facing the casing 103, and seals the gap between 
the ink container 21 and casing 103. The ink con- 
tainer is provided with a container rib 35Y on the 

so side facing the elastic member 108a. As the ink 
container 21 is installed into the ink jet head, the 
elastic member 108a is compressed against the ink 
container and is deformed. As it is deformed, the 
deformed portion is allowed to invade into the 

55 space formed (on both sides of the ribs) between 
the rib 108r and container rib 35Y. Therefore, the 
elastic member 108a can be easily compressed 
and the ink container can be smoothly installed or 
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removed. 

In this embodiment, the rubber thickness of the 
elastic member 108a is 1.0 mm at the flat portion, 
1.4 mm at the rib portion, and the overall thickness 
is 2.4 mm. The height of the ink container rib is 0.6 
mm. As for the material for the elastic member 
108a, chlorinated butyl rubber having a rubber 
hardness of 40 is employed. However, silicon rub- 
ber, EPDM, or various other materials may be 
employed. 

In this embodiment, the rib configuration is 
such that they are provided on the casing side of 
the elastic member, and also, on the ink container. 
Any rib configuration is acceptable as long as it 
offers a space into which the elastic member can 
be deformed. Figure 14 illustrates such modifica- 
tions, wherein in Figure 14 (b and c), a rib 103r is 
provided on the casing side to permit deformation 
of the elastic member. 

Figure 15 is a transparent view showing the 
positional relation between the rib 108r of the elas- 
tic member 108a illustrated in Figure 14 and the rib 
35Y of the ink container, as seen from the ink 
container side. 

The rib 108r of the elastic member is at a 
location corresponding to the ink container rib 35Y, 
and their central axes are deviated from each other 
less than 1.2 mm. This is the amount of deviation 
that can afford the airtightness. It is preferable for 
the amount of deviation to be 0.3 mm or less. 

Figure 16 is a general oblique view of a typical 
ink jet recording apparatus usable with the ink jet 
unit in accordance with the present invention. This 
recording apparatus 1401 records images by ejec- 
ting the ink onto a piece of recording material 
1402. Figures 17 and 18 illustrate how the ink 
container, which is a color ink container in this 
case, is exchanged, wherein a reference numeral 
1501 designates an ink jet unit; 1502, a color ink 
container; and 1503 designates a black ink con- 
tainer. 

Figure 17 illustrates how the color ink container 
is removed. First, the user hooks his finger on the 
tab of the ink container and pulls toward the front 
side, loosening it from the ink jet unit, as shown in 
Figure 17(a). Then, the user can pull it out by 
pulling it upward, as shown in Figure 17(b). 

On the contrary, when the user wants to install 
it, he inserts the color ink container 1502 into the 
ink jet unit 1501 from the diagonal direction, as 
shown in Figure 18(a), and pushes it in, as shown 
in Figure 18(b). 

The ink jet unit to be installed into the ink jet 
recording apparatus in accordance with the present 
invention may be given a configuration such as the 
one shown in Figure 19, in which, as a locking 
lever 1704 is released as shown in Figure 19(a), 
the whole unit 1701 can removed for exchange, as 



shown in Figure 19(b). 

In this embodiment, when the ink container is 
inserted into, or pulled out of, the ink jet unit, it is 
rotated in the direction perpendicular to the car- 

5 riage movement, using the bottom portion of the 
ink container accommodating portion of the casing 
as a guide. Therefore, the space that the ink jet 
unit occupies in the apparatus can be reduced. In 
particular, the space required for connecting the ink 

w container to the recording head can be reduced; in 
other words, the projection area of the ink container 
relative to the bottom surface of the recording 
apparatus can be reduced. 

Further, the ink container alone can be ex- 

15 changed, leaving the ink jet unit on the main as- 
sembly of the carriage, which makes this exchang- 
ing method user friendly. 

Further, there are provided in the casing, the 
guiding portion, which is shaped and disposed so 

20 as to guide rotatively the ink container into the ink 
container accommodating portion; and the shoe 
portion, which generates the feel of resistance 
when the ink container is inserted into the ink 
container accommodating portion; therefore, a 

25 proper amount of clicking feel can be given to the 
user. 

Further, a member which divides the ink con- 
tainer accommodating portion into at least two sep- 
arate areas is provided in the ink container accom- 
30 modating portion; therefore, a combination of a 
plurality of exchangeable ink containers, typically, 
the combination of one black ink container and one 
color ink container, can be mounted on the same 
ink jet unit. 

35 Further, the substantially T-shaped partition 

wall is used to divide the internal space of the color 
ink container that supplies different inks to the 
color ink jet heads, for example, at least three 
types of ink can be stored in the container. 

40 Further, the ink delivery ports, from each of 

which one of three color inks is delivered to the 
recording head, are disposed close to the point at 
which each ink storing portion is in contact with the 
other two ink storing portions; therefore, the space 

45 required for connecting the ink container to the 
recording head can be reduced. 

Further, where the ink container is inserted into 
the ink container accommodating portion, it is put 
through the rotative movement about the guide 

so portion of the casing, and the ink delivery port of 
the ink container is given the conical surface that 
tapers inward; therefore, the space required for 
inserting the ink container into the casing can be 
reduced. 

55 Further, the ink storing portions are not ar- 

ranged in parallel; therefore, the projection area of 
the ink container can be reduced. 
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Further, the ink container portion, which comes 
in contact with resistance generating portion of the 
shoe portion provided within the casing of the ink 
jet unit when the ink container is inserted into the 
ink container accommodating portion of the ink jet 
unit, is the ink container corner located on the side 
opposite to where the ink delivery port is located; 
therefore, the space required for inserting or re- 
moving the ink container is reduced. 

Further, the ink container is given a stepped-up 
configuration on the upstream side relative to the 
inserting direction; therefore, the ink capacity is 
increased. 

To sum up, according to the present invention, 
a plurality of ink containers are not arranged in 
parallel on the ink jet unit; the basic color printing 
inks, that is, black, yellow, magenta, and cyan inks, 
can be stored in a space saving single unit, without 
reducing inadvertently the ink capacity; the user 
can easily install or remove the ink container, and 
can reliably confirm the completion of the success- 
ful installation; and the vertical space relative to the 
main assembly of the carriage can be efficiently 
utilized. 

With the use of such a simple and inexpensive 
method as providing the ribs on the elastic mem- 
ber, the airtightness of the joint portion is improved 
and secured, and at the same time, the load inevi- 
tably imparted when the ink container is installed or 
removed can be reduced, preventing the ink from 
circumventing the junction. 

The provision of the ribs on the surface, on 
which the ink delivery port is located, creates the 
gap for keeping the ink absorbing material away 
from the surface on which the ink delivery port is 
located; therefore, it is possible to provide an ink 
container in which the ink is prevented from con- 
centrating to a certain portion of the ink absorbing 
material. 

Since the ink concentration is eliminated, it is 
possible to provide an ink container capable of 
improving the ink delivery efficiency. 

Further, it is possible to provide an ink con- 
tainer capable of preventing the ink from leaking 
out of the ink delivery port even when the ambient 
conditions vary. 

While the invention has been described with 
reference to the structures disclosed herein, it is 
not confined to the details set forth and this ap- 
plication is intended to cover such modifications or 
changes as may come within the purposes of the 
improvements or the scope of the following claims. 

An ink container comprising a plurality of ink 
storing portions for storing one of a plurality of 
types of ink to be supplied to a color recording 
head; wherein the internal space of the ink con- 
tainer is divided with a substantially T-shaped parti- 
tioning wall so that at least three types of ink can 



be stored. 
Claims 

5 1. An ink container comprising a plurality of ink 
storing portions for storing one of a plurality of 
types of ink to be supplied to a color recording 
head; 

wherein the internal space of the ink con- 
w tainer is divided with a substantially T-shaped 

partitioning wall so that at least three types of 
ink can be stored. 

2. An ink container according to Claim 1, wherein 
75 the ink delivery ports, from which one of three 

types of ink is delivered to the recording head, 
are disposed adjacent to a point where each 
ink storing portion is directly in contact with the 
other two. 

20 

3. An ink container according to Claim 1 , wherein 
said ink container comprises a piece of ink 
absorbing material, and an ink delivering mem- 
ber that delivers the ink stored in said ink 

25 absorbing material; wherein said ink delivering 

member is constituted of a fiber bundle ca- 
pable of regulating the ink flow so that it flows 
only in one direction. 

30 4. An ink container according to Claim 2, wherein 
said ink container is installed into an ink con- 
tainer accommodating portion, through a rotary 
motion about a point on the lateral wall of said 
ink container, and the ink delivery port of said 

35 ink container is provided with an inwardly ta- 

pering conical surface. 

5. An ink container according to Claim 2, wherein 
a first rib, which comes in contact with said ink 

40 absorbing material, is provided on the surface 

where said ink delivery ports are located. 

6. An ink container according to Claim 5, wherein 
said ink delivery port portions are disposed off- 

45 centered to one of the lateral walls. 

7. An ink container according to Claim 5, wherein 
said ink delivery port portion comprises an ink 
delivering member for delivering the ink from 

so said ink absorbing material, and a supporting 

member for supporting said ink delivering 
member, a part of said supporting member 
being provided with a slit for connecting the 
ink container interior to the ambience. 

55 

8. An ink container according to Claim 5, wherein 
said ink container comprises an air vent, which 
is disposed on the surface opposite to the one 
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where said ink delivery port is located and 
opens up the ink container interior to the at- 
mosphere, and a second rib, which extends on 
the internal surface of the ink container in the 
direction of the ink delivery port to air vent; 5 
wherein said first and second ribs provide a 
passage between said ink delivery port and air 
vent. 

9. A method for installing an ink container into an w 
ink jet unit that is installed into an ink jet 
recording apparatus; 

the ink jet unit comprising an exchange- 
able ink container for containing ink and a 
casing for retaining exchangeably the ex- 15 
changeable ink container; 

in which the ink container is rotatively in- 
stalled, in the direction perpendicular to the 
scanning direction of a carriage, which is pro- 
vided within the main assembly so as to ac- 20 
commodate the ink jet unit and moves on a 
predetermined track, using, as a guide portion, 
the top edge of the front plate of the casing, 
and placing the ink container corner opposite 
to the guide portion, in contact with the internal 25 
casing wall surface opposite to the guide por- 
tion. 

10. An ink container installing method according to 
Claim 9, wherein the ink container is put 30 
through a sliding motion on the guide portion. 

11. An ink container installing method according to 
Claim 9, wherein an angle that the ink con- 
tainer surface opposite to the guide portion of 35 
the casing forms with the casing surface op- 
posite to the guide portion is 5 0 - 45 0 . 



12. A method for removing an ink container from 
an ink jet unit that is installed into an ink jet 
recording apparatus, the ink jet unit comprising 
an exchangeable ink container for containing 
ink and a casing for retaining exchangeably the 
exchangeable ink container; 

in which the ink container is rotatively re- 
moved, in the direction perpendicular to the 
scanning direction of a carriage, which is pro- 
vided within the main assembly so as to ac- 
commodate the ink jet unit and moves on a 
predetermined track, using, as a guide portion, 
the top edge of the front plate of the casing, 
and placing the ink container corner opposite 
to the guide portion, in contact with the internal 
casing wall surface opposite to the guide por- 
tion. 

13. An ink container removing method according 
to Claim 12, wherein the ink container is put 



through a sliding motion on the guide portion. 

14. An ink jet unit to be installed in an ink jet 
recording apparatus, comprising: 

an ink container for storing ink; and 
a casing for retaining said ink container; 
wherein, said casing and ink container are 
rendered independent from each other so that 
the ink container can be exchangeably in- 
stalled into the casing; 

wherein said casing comprises: 
an ink jet recording portion comprising 
ejection orifices for ejecting the ink delivered 
from the ink container, energy generating 
means for generating the energy to be used 
for ejecting the ink from the ejection orifices, 
and electrical contact for applying a signal 
correspondent to the energy; 

a guide portion formed at a higher loca- 
tion, as seen from the ink container accom- 
modating side of the casing, so as to cause 
said ink container to be installed into an ink 
container accommodating portion through a ro- 
tary motion; and 

a shoe portion that is disposed on the 
downstream side relative to the ink container 
inserting direction and generates an insertion 
resistive feel when the ink container is inserted 
into the ink container accommodating portion, 
and; 

wherein said shoe portion comprises 
pressing means for pressing the ink container 
onto the casing, and a dislocation preventive 
member located at a location different from 
where the pressing means is. 

15. An ink jet unit according to Claim 14, wherein 
the ink container accommodating space of said 
casing comprises a partition wall that divides 

40 the ink container accommodating space into at 

least two ink container accommodating por- 
tions. 

16. An ink jet unit according to Claim 15, wherein 
45 a notch is cut on the guide portion of at least 

one of the ink container accommodating por- 
tions separated by the partition wall. 

17. An ink jet unit according to Claim 14, wherein 
50 a slanted surface for guiding the ink container 

when the ink container is installed or removed 
is provided on the guide portion, on the ink 
container inserting side of the casing. 

55 18. An ink jet unit according to Claim 14, wherein 
a bundle of fiber is disposed on the ink con- 
tainer facing surface of the ink delivering mem- 
ber which is disposed at a location correspon- 
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dent to the ink delivery port of the ink con- 
tainer and delivers the ink to the recording 
head. 

19. An ink jet unit according to Claim 18, wherein 5 
when the ink container is inserted into the 
casing, there is a gap between the ink delivery 
port of the ink container and the ink delivering 
member at the moment when the upper ink 
container corner on the downstream side of the w 
ink container inserting direction comes in con- 
tact with the top end side of the internal sur- 
face of the casing opposite to the guide por- 
tion. 

75 

20. An ink container installing method according to 
Claim 9, wherein the internal space of said ink 
container is divided by a substantially T- 
shaped partition wall so that at least three 
types of ink can be stored, and the ink delivery 20 
port for delivering the ink has an inwardly 
tapering conical surface. 



location correspondent to a location where said 
rib between the ink container and sealing 
member is located. 

26. An ink jet recording apparatus according to 
Claim 23, wherein said sealing member com- 
prises a plurality of ink delivery junction for- 
ming portions that match a plurality of ink 
delivery ports, and a plurality of ribs that sepa- 
rate said plurality of ink delivery junction for- 
ming portions. 

27. An ink jet recording apparatus according to 
Claim 23, wherein sealing member is fixed to 
said ink jet head. 



21. An ink container installing method according to 
Claim 9, wherein a sealing member is dis- 
posed between said ink jet unit and ink con- 
tainer so that the ink delivery junction can be 
sealed. 



25 



22. An ink container installing method according to 30 
Claim 21, wherein said sealing member is pro- 
vided with a rib that deforms under a pressure. 

23. An ink jet recording apparatus comprising: an 

ink jet head that receives ink and ejects the 35 
ink; an exchangeable ink container that is ex- 
changeably installed into, or removed from, the 
ink jet head, stores the ink, and supplies the 
stored ink to the ink jet head as needed; and a 
sealing member that seals the ink delivery 40 
junction formed between the ink container and 
ink jet head; 

wherein a rib is provided on either said 
sealing member or ink jet head, in such a 
manner as to be disposed between the two, 45 
and another rib is provided on either said ink 
container or sealing member, in such a manner 
as to be disposed between the two. 



24. An ink jet recording apparatus according to 
Claim 23, wherein said sealing member is pro- 
vided with a rib-like portion facing the ink jet 
head side, and said ink container is provided 
with a rib. 

25. An ink jet recording apparatus according to 
Claim 23, wherein said rib between the ink 
sealing member and ink jet head is located at 
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